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Relationship between mental health and physical activity among fourth grade students in
Shanghai SUN Li-jing, ZHANG Zhe, ZHOU Yue-fang, ZHOU Xin-yi, LUO Chun-yan (Department
of Child and Adolescent Health, Shanghai Municipal Center for Disease Control and Prevention,
Shanghai 200336, China)

Abstract:

[Background] Students in early adolescence have a high incidence of mental health problems.
Studies have found an association between physical activity and mental health in adults, but the
association among children and adolescents is not clear.

[Objective] This study investigates the relationship between mental health and physical activity
among students in early adolescence, aiming to provide evidence for the prevention and control
of mental problems among students in this stage.

[Methods] By using stratified cluster random sampling method, a questionnaire survey was
conducted among 859 fourth grade students from 12 elementary schools in 3 urban and 3
suburban areas in Shanghai. The survey included students’ general information, the total and
mental health problems, and physical activity time, and calculated the total and dimensional
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(emotional symptoms, conduct problems, hyperactivity, peer problems, and prosocial behaviors) positive rates of mental health and the
daily moderate-to-vigorous-intensity physical activity time. Chi-square test was used to compare the differences in mental health status
among students with different family economic, educational backgrounds and family relationships. Logistic regression models were used
to analyze the associations between mental health problems and physical activity.

[Results] The total positive rate of mental health problems among the participants was 10.7%, and the rate of boys was higher than that of
girls (13.4% vs. 8.0%, x*=6.58, P<0.05). The dimensional positive rates from high to low were peer problems (22.9%), hyperactivity (15.8%),
emotional symptoms (9.0%), conduct problems (7.6%), and social impairment (5.2%). The median time [M (P,s, P+s)] of daily moderate-to-
vigorous-intensity physical activity of the students was 76.9 (8.4, 107.1) min; 48.7% of the students spent less than 60 min on moderate-
to-vigorous-intensity physical activities per day, and the proportion in boys (52.2%) was higher than that in girls (45.1%) (x*=4.36, P<0.05).
The rank-sum test results showed that the daily time of moderate-to-vigorous-intensity physical activity was correlated with the positive
rate of emotional symptoms, conduct problems, hyperactivity, peer problems, and total mental health problems (P<0.05). The chi-square
test results showed that the factors such as mother’s education level, father’s and mother’s monthly income, and family relationships were
related to the positive rate of total mental health problems (P<0.05). The logistic regression analysis results showed that spending less
than 60 min on moderate-to-vigorous-intensity physical activities per day was associated to reporting hyperactivity, total mental health
problems, and social impairment, and the ORs (95% CI) were 1.633 (1.095-2.436), 2.811 (1.676-4.714), and 2.307 (1.153-4.618) respectively.

[Conclusion] Among the fourth grade students in Shanghai, the positive rate of boys’ mental health problems is higher than that of
girls’, and the overall rate of peer problems is high. Nearly half of the students spend less than 60 min on moderate-to-vigorous-intensity
physical activities per day. Doing moderate-to-vigorous-intensity physical activity for less than 60 min per day is possibly associated to the

positive rate of students’ mental health problems.

Keywords: primary school student; mental health problem; Strengths and Difficulties Questionnaire; physical activity; peer problem
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FRZASAITEFSEMNTER: 1) %
58 [E 1K 77 7& &5 (moderate intensity physical activity,
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Table 1 The positive rate of mental health problems among fourth grade students in Shanghai

BB (Unit) © %

2K (Total) (n=859)

5 (Boys) (n=433) %z (Girls) (n=426)

IOVER ] o o oy o " o 2
Mental problems EE w7 B8 EH w7 B EH mR R X P
Normal  Cut-off Abnormal Normal Cut-off Abnormal  Normal Cut-off Abnormal
1&458)7 (Emotional symptoms) 83.9 7.1 9.0 83.8 6.5 9.7 84.0 7.8 8.2 1.02 0.599
1T R1A1EA (Conduct problems) 82.2 10.2 7.6 80.6 11.5 7.9 83.8 8.9 7.3 1.81 0.405
SERERIEZEIMERS (Hyperactivity) 75.8 8.4 15.8 68.4 11.5 20.1 83.3 5.2 115 26.80  <0.001
EIf£IE]8A (Peer problems) 56.1 21.0 229 50.3 243 25.4 62.0 17.6 20.4 12.02 0.002
FE321TH (Prosocial behaviors) 85.9 8.9 5.2 82.0 115 6.5 89.9 6.1 4.0 11.27 0.004
VB P4 SRS (Total mental health problems) 80.1 9.2 10.7 77.6 9.0 13.4 82.6 9.4 8.0 6.59 0.037
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WIERBR, FIYEFXR MVPA BT E 51E4&0) &, 1T
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MVPA BY B33/ NFIEBMIGFRE, 39 P<0.05, T3k 2,
2.3 FARREEZF. XUER REXRMUKREE
BRI A IR R G H =R

RHRWERER, %5 BEXHKEE. KFE

BN BEBBAN. ZFERENRXR. ZT58
FEFHXR. RBEXRUNMERMVPAREEEIA
HeominFERRMBEFEVEBRER TR EREH
EEx, BE. FEXKEEAEHUT. RBEIK
A <50007T. ZFERBRREFEZEXRFHE.
R MVPA BY 8] <60 min ZHYOIE ) EG H XS, 13
P<0.05, T3 3,

®2 WRAEFEFROERNRESKPEFRERNEBHIELR

Table 2 Association between MVPA time per day and reporting mental health problems among students
it b2ES BRPEEREFSIERDAE /min

Indicator Classification n (%) MVPA time per day/min [M (P, Ps) ] ‘ P

51 (Gender) 5 (Boys) 433 (50.4) 71.8 (0.7, 103.4) -2.431 0.015
%z (Girls) 426 (49.6) 82.1 (20.0, 110.9)

1545/ (Emotional symptoms) EEFMIGSR (Normal and cut-off) 782 (91.0) 78.3 (11.4, 109.5) -2.719  0.007
5& (Abnormal) 77 (9.0) 62.6 (0, 96.6)

7087 (Conduct problems) EEMIGER (Normal and cut-off) 794 (92.4) 78.2 (11.4, 109.3) -2.672 0.008
5% (Abnormal) 65 (7.6) 60.5 (0, 89.6)

SRR Z5HERS (Hyperactivity) IEEFIEFR (Normal and cut-off) 723 (84.2) 80.6 (12.9, 111.4) -3.664 <0.001
% (Abnormal) 136 (15.8) 57.3 (0, 83.4)

B (Peer problems) EEMIEH (Normal and cut-off) 662 (77.1) 79.1 (11.3, 109.3) -2.415 0.016
SE (Abnormal) 197 (22.9) 69.5 (0, 98.3)

DIE P4 28]/ (Total mental health problems) EEMIES (Normal and cut-off) 767 (89.3) 80.1 (12.9, 112.1) -4.765 <0.001
S & (Abnormal) 92 (10.7) 49.7 (0, 67.9)

FE#41T9 (Prosocial behaviors) EEFMIER (Normal and cut-off) 814 (94.8) 76.8 (8.6, 108.0) -1.668  0.095
2& (Abnormal) 45 (5.2) 78.7 (0, 87.9)

A1t (Total) 859 (100.0) 76.9 (8.4, 107.1)

R3 FRARERF. XhER. KEXHR. MVPAREINZEVERE RAEFEREE
Table 3 Detection rate of mental health problems among students with different family economic, educational backgrounds,
family relationships, and MVPA time per day

Eit b2ES BAE () BEAE () SEE/% 2
Indicator Classification Total (n) Abnormal (n) Abnormal rate/% X P

51 (Gender) 5 (Boys) 433 58 134 6.58 0.010
%z (Girls) 426 34 8.0

B4 A (Delivery style) JIT== (Natural birth) 352 35 9.9 0.17 0.683
| =7 (Cesarean section) 490 53 10.8

REXWIZE (Father's education level) BT (Below higher education) 470 58 12.3 3.72 0.054
ZAFI X LA (Higher education and above) 376 31 8.2

BFESVIZE (Mother’s education level) ZXFBILLF (Below higher education) 465 58 12.5 4.24 0.040
ARz LA _E (Higher education and above) 382 31 8.1

RFEBUN/ 7T (Father’s monthly income/yuan) <5000 185 29 15.7 639 0.011
>5000 653 60 9.2

&3xEBUWN /7T (Mother’s monthly income/yuan) <5000 295 40 13.6 4.03 0.045
>5000 540 49 OS}

ZFE5RFEXE (Relationship between child and father) —fREZEZE %S (Not close or even conflicts often) 170 31 18.2 12.86 <0.001
FNBE (Harmonious) 685 60 8.8

ZF 5/ 3% % (Relationship between child and mother) —f§EZE 42 & HZ8 (Not close or even conflicts often) 98 28 28.6 37.41 <0.001
FABE (Harmonious) 757 63 8.3

REFE X% (Relationship between father and mother) —RREZE L2 HIE (Not close or even conflicts often) 120 20 16.7 5.33  0.021
FNBE (Harmonious) 735 71 9.7

X MVPAEF[E] /min (MVPA time per day/min) <60 418 66 15.8 21.97 <0.001
=60 441 26 5.9

&1t (Total) 859 92 10.7

www.jeom.org



1166 #5445 5J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(12)

2.4 DERERBENZERS R
DHRILULIE B A BB BRI, 1T R,
A RMREZoIERS. RFRENEERITAREEN
NEE (EEMER =0, BE=1), LEBRXMVPAETE]
<60min (F =0, ®=1) NBELE, FNKFHES (Z=0,
B=1). R¥E/BEXNREE (BRI KL E=0, 7L
T=1). R¥/FFEBWKNKF (50007TKk U E=0,
50007CIA T =1) , ZFERF/FEXR (MEE=0, —

REELEEHR=1) MIRXRBFEZEXR (FEE=0, —
REEZELKEAR=1) FARHEEHNSE, #1T%
A £ logistic @30 1. ERER, BRMVPARTE)E
BiXF 60 min EREERE L ER. DIEIRERR
BURERSTAREREERRS, HOR (95%CN)
3 %1 79 1.633 (1.095~2.436) . 2.811 (1.676~4.714)
2.307 (1.153~4.618) o W13 4,

x4 EBMERFFEROEDERBSRERE logistic EYF5HF (n=859)

Table 4 Multiple logistic regression analyses of mental health problems of fourth grade students in Shanghai (n=859)

== ars’ %51
b S, OR (95%Cl P
Dependent variable Independent variable Classification B (95%C1)
DR DA LR 1451 e
0.461 0.246 1.586 (0.980~2.568 0.061
Total mental health problems Gender Boys ( )
¥ 2 Sy
X¥SZ,THEE . A ’L—.F ) 0.052 0.325 1.053 (0.557~1.991)  0.873
Father’s education level Below higher education
o S
l%s‘(?ﬁi’g . $$4L/(T . 0.041  0.329 1.042 (0.547~1.987) 0.900
Mother’s education level Below higher education
R EBUN /7T (Father’s monthly income/yuan) <5000 0.223  0.353 1.250 (0.627~2.495) 0.526
&xE BN /7t (Mother’s monthly income/yuan) <5000 0.096 0.335 1.101 (0.571~2.122) 0.774
ZFE5REXR —RREBEE AR
0.344 0.318 1.411 (0.757~2.632 0.279
Relationship between child and father Not close or even conflicts often ( )
BFERFERR —REEZE R "
Relationship between child and mother Not close or even conflicts often 1464 0331 4.325(2.26078.279) <0.001
REFEXR —mREEZEHR
1.034 0.264 0.685 (0.318~1.474 0.333
Relationship between father and mother Not close or even conflicts often ( )
&K MVPA BFE] /min (MVPA time per day/min) <60 1.034 0.264 2.811 (1.676™4.714) <0.001
= 1781 [ |
%é%'.ﬂf‘ 5 % 0.103  0.254 1.109 (0.673~1.826)  0.685
Emotional symptoms Gender Boys
S o A
X¥Y,pﬁ£;. A8 /LT . 0.364 0.344 1.439 (0.734~2.822) 0.289
Father’s education level Below higher education
o By SN
!%SZT{C*:E . Z‘X;HL/(—,F . 0.209 0.344 1.232 (0.628~2.418) 0.544
Mother’s education level Below higher education
RFEBUN/ 7T (Father’s monthly income/yuan) <5000 0.151 0.366 1.163 (0.568~2.384)  0.679
BEBUN /7t (Mother’s monthly income/yuan) <5000 -0.083 0.344 0.920 (0.469~1.807) 0.810
BFEFEXR —REEZEHR
0.661 0.324 1.938 (1.028%3.653 0.041
Relationship between child and father Not close or even conflicts often ( )
BFEREXR —REZEE AR
0.840 0.350 2.317 (1.167~4.602 0.016
Relationship between child and mother Not close or even conflicts often ( )
REFEXFR —REEZE PR
-0.031 0.386 0.969 (0.455~2.065 0.935
Relationship between father and mother Not close or even conflicts often ( )
X MVPA Bja] /min (MVPA time per day/min) <60 0.504 0.264 1.655 (0.986~2.776) 0.056
(wslil=il 431 %
-0.12 .2 .87 .502~1. .652
Conduct problems Gender Boys 0.120 0286 0879 (0.50 539) 0.65
AN =] NN
X¥j€pﬁ£}§. Z‘SJHL/(T . -0.140 0.382 0.870 (0.411~1.839) 0.715
Father’s education level Below higher education
%;‘CT{*EE . ZK’HL/L—,F . 0.197 0.384 1.217 (0.573~2.586) 0.609
Mother’s education level Below higher education
RFERAUWN /7T (Father’s monthly income/yuan) <5000 0.048  0.403 1.050 (0.477~2.311)  0.904
BEBUN /7T (Mother’s monthly income/yuan) <5000 0.470 0.378 1.599 (0.763~3.355) 0.214
BFEFEXR —REBEE AR
1.253 0.342 3.502 (1.79376.842 <0.001
Relationship between child and father Not close or even conflicts often ( )
BFERFEXR —mREEZE PR
1.157 0.367 3.179 (1.549~6.528 0.001
Relationship between child and mother Not close or even conflicts often ( ) <
REPFXRFR —mMREEZEHR
-0.392 414 .67 b ~1.522 .344
Relationship between father and mother Not close or even conflicts often R & 0.676 (0.300~1.522) S
X MVPABF{a] /min (MVPA time per day/min) <60 0.421 0.297 1.524 (0.852~2.726) 0.156
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“R4
" SRS el
b S OR (95%ClI P
Dependent variable Independent variable Classification b (95%C1)
3-=r, /7 47 —hRETE T
AR EER 5 % 0629 0204 1.876(1.259~2.796)  0.002
Hyperactivity Gender Boys
RF 2 Y
X%EY,%&/E ) A ’L—.F ) -0.092 0.264 0.912 (0.543~1.532)  0.729
Father’s education level Below higher education
%;‘Cﬂﬁig . ZIS;ML/L—,F . -0.093 0.268 0.911 (0.539~1.540) 0.729
Mother’s education level Below higher education
R3FEABUWN /7t (Father’s monthly income/yuan) <5000 -0.082 0.293 0.922 (0.519~1.635) 0.780
&3 BN /7t (Mother’s monthly income/yuan) <5000 0.533  0.269 1.704 (1.006~2.886) 0.047
BFEREXRR —REEEEHR -
Relationship between child and father Not close or even conflicts often 0.190 0275 1.20 (0.705~2.075) Gl
BF58FEXR —REEZEHR N
Relationship between child and mother Not close or even conflicts often 1065 0299 2.900 (1.61375.213)  <0.001
REFEXRFR —REERZE R
-0. .34 .734 (0.377~1.42 b
Relationship between father and mother Not close or even conflicts often 0309 0340 0734(03 9) D
X MVPA B8] /min (MVPA time per day/min) <60 0.491 0.204 1.633 (1.095~2.436) 0.023
=k B Fr=n
IR ) % 0.208 0.174 1.231(0.875~1.732) 0.232
Peer problems Gender Boys
S o A
X%jgmf’g ) ZM’”’L—_F ) 0.048 0.232 1.049 (0.666~1.651)  0.837
Father’s education level Below higher education
(=] NN
!%S‘(T»Z*EIE . Z’SHHT . -0.064 0.233 0.938 (0.594~1.481) 0.782
Mother’s education level Below higher education
RFEAUWN /7T (Father’s monthly income/yuan) <5000 0.617 0.256 1.854 (1.122~3.062)  0.016
BB /7 (Mother’s monthly income/yuan) <5000 0.023 0.241 1.024 (0.638~1.643)  0.923
BFERFEXR —mREEZEHR
0.226  0.244 1.253 (0.777~2.021 0.354
Relationship between child and father Not close or even conflicts often ( )
S5EEXR —REEEER
}2?5 !%E;é? : REBERAFR ' 0.974 0.269 2.649 (1.564~4.488) <0.001
Relationship between child and mother Not close or even conflicts often
REFERFR —REEZE R
0.071 0.285 1.074 (0.615~1.877 0.802
Relationship between father and mother Not close or even conflicts often ( )
KX MVPA B8] /min (MVPA time per day/min) <60 0.321 0.177 1.378 (0.975~1.949) 0.069
ATy MR
%*in.ﬁjj ) 5 3 0.656  0.347 1.928 (0.977~3.806)  0.059
Prosocial behaviors Gender Boys
I O RF NN
X%B‘fﬂﬁz; . Z‘X;HL'(—,F . -0.763  0.433 0.466 (0.200~1.088) 0.078
Father’s education level Below higher education
b 2 YY)
!¥S‘(Tﬁz/§ 4 i) /LT ) 0.551 0.419 1.734 (0.763~3.944)  0.189
Mother’s education level Below higher education
REBUN /7T (Father’s monthly income/yuan) <5000 0.303 0.549 1.353 (0.462~3.967) 0.581
BEB RN /7t (Mother’s monthly income/yuan) <5000 -0.518 0.498 0.596 (0.462~3.967) 0.298
BFE5FEXR —REZEE AR
1.104 0.413 3.016 (1.343~6.776 <0.05
Relationship between child and father Not close or even conflicts often ( )
BFEREXR —EELE R
-0.1 .512 .902 (0.331~2.4 .84
Relationship between child and mother Not close or even conflicts often 0103 05 0.902 (033 59) 0.840
REFERFR —REEEE AR
0.052 0.505 1.054 (0.392~2.835 0.917
Relationship between father and mother Not close or even conflicts often ( )
X MVPA B8] /min (MVPA time per day/min) <60 0.836 0.354 2.307 (1.153~4.618) <0.05

Dl NEEWEANEENIRR =0, BE=1;#: BLEMWE, 45 (Z=0, B=1), KEFEXKEE (FRKRUL=0, xRAT=1), REFEAH
W (50007t IA £ =0, 5000 7T AT =1) , BFEREFRAXRXEEXR (=0, —REEZEHR=1), X MVPABE (>60min=0,
<60min=1) o

[Note] *: The dependent variable assignment: normal and cut-off=0, and abnormal=1. #: The independent variable assignment: gender (girls=0, boys=1), parents’

educational level (higher education and above=0, below higher education=1), parents’ monthly income (> 5000 yuan=0, <5000 yuan=1), the relationship
between children and parents or between parents (harmonious=0, not close or even conflicts often=1), and MVPA time per day ( > 60min=0, <60 min=1).
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B, 9.2%IERM107% ER, SEHNEXEHARERK
HHERE W, DHEEDEEN, SOEBIERERR
BEREERN=ZIH R ARMFRA, FEREZMER
MIEE R, HPEFRABNRE XX 229%, F2
TRBGE Z RS B 5 KX 15.8%. D TLILMERFEE
FoAELZNER, AlgeRET) | ZERREFHIE
s, ZFHBEREIRZFAALER, IR AR
Fise, (BINRME=NENFAES, VB EEREE—
RN, BItSmEMRFZEX RS,
MMFEERFEAREMERERENNR &9
OB BERBESIFSM=1EE CEEREZoE
B BHRNEMELSTARE) TSN AD, B
SHRHELAESTLE, WIEZFRMENESE
EELEIERFENNKNES, RERRA, g
MEEE. LELEBABNEZEERN, ERELANFESE
B, BENLERAEENS. FROREALATFES
FKAMZHE,

ARAEREEZD, FHERMVPARKSIEZE
[ 1T AR, EEREZ PR, B4R LR
DR P A SR HEFERX M, BEEINREST
ERARTINGER, ARZBIMNIFOBEEXT TR
BRI EEM, ) L EAXI77EE OB @R 1E
HRAEZRMEESFRIINARRD, BAKEDN
S50EBDPERBHXBEMETT MU TN AERHRT
fERR : S—, WNBERENEIER ", BAEDEE
BBERRE T B X - TR - 5 LRI R R ERFARE
M, MR NN BUKT, &R BAEIRER,
SNELMMERNRAZEXERE, £, HEHERESE,
BECIEEB B MRS AN S EE RN BRSNS
SRS B 3 WA T ok & H AR R AINARAE R B,
F=, RAANBER, RN BEER OEREMNIR
&, SRFNENEERX ", BRRERIES, K7
SECHRRENEMOETEREMNEEREEFE
REXxXZEY, ZRABEERDERESRHTMVPA
BY{E) R E| 60min SIF R EZIERR. OIERE R
FBUNFEMARITARBREHEEX,

BT AOREERNEREA R, FrEBERE
DIEDE ALK MVPA BT B] R BEERIR X R, G4
B3Pzt FE#HITAE—FN TR, #ITER
ANBVIRITH R

Z Lk, SERRHFEROERET, B
mEEZENLARS, BENOERENELREERS

Fik, WFZMENEE, DEBEFMEEMETH
RIS T. FIBY, M EFEE AR EIRE,
FEHFEBRMVPARIEARE 60min, W FEHFHE
HARIZ 43R5, (7R shFN O IR R RV 2 R B TR
BRI HE R L AR RN T,

SE XX
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